Objective: This study assessed the rates of hypertension awareness, treatment and control as well as the socio-economic and demographic correlates in Ghana.
Background
Hypertension represents a huge global public health challenge (Schutte, 2017) In Ghana, hypertension was described as an epidemic in 1979 (Pobee et al., 1979) . Between 1988 and 2004, there was more than ten-fold increase in the incidence of hypertension in hospitals across the country (Ghana Health Service, 2008) . Population based studies conducted among different sub-groups in Ghana have reported prevalence rates of 19-48%, amid low levels of awareness, treatment and control (Addo et al., 2012) . Even though previous studies have highlighted the burden of hypertension in Ghana, there is a major limitation. Most of these studies were restricted to specific population groups: urban settings ( Hill et al., 2007) . These studies can therefore not be generalized to the entire population. In addition, although research has shown ethnic disparities in the utilization of maternal health care services in Ghana (Ganle, 2016) , and the important role that culture plays in minimizing the burden of non-communicable diseases (NCDs) in Africa (Airhihenbuwa and Iwelunmor, 2012) , there is barely any information on ethnic disparities in hypertension in Ghana.
Over the years, there have been calls for the need for nationally representative studies to ascertain the true burden of hypertension and develop appropriate intervention strategies to address the burden (Steward et al. 2010 ). This study therefore assessed the rates of hypertension awareness, treatment and control, and examined the socio-economic and demographic correlates of hypertension awareness and treatment in a nationally representative sample of Ghanaians.
Methods

Study design
This was a cross-sectional study
Data source
Data for this study were drawn from Wave 1 of the World Health Organization (WHO) Study on global AGEing and adult health (SAGE) conducted between 2007and 2008. Although a total of 5573 respondents aged 18 years and above were interviewed during the survey, 47 respondents did not have information on blood pressure readings and they were excluded in the analysis. Our sample was limited to 5526 respondents who had information on their blood pressure measurements.
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Sampling design
Ghana SAGE Wave 1 used a stratified, multistage cluster design which was based on the design for the World Health Survey (Biritwum et al., 2013) , and this was nationally representative. The primary sampling units were stratified by administrative region and place of residence (urban/rural). Based on this, a total of 20 strata were developed (Biritwum et al., 2013; Minicuci et al., 2014) . From each of the strata, 10-15 Enumeration Areas (EA) were selected according to the population size. Household listings were done for each selected EA. Twenty households with persons aged 50 years and above and four households with persons aged 18-49 years were then selected for interview (Biritwum et al., 2013) . All persons aged 50 years and above in 'older' households (households with at least one person aged 50 years and above) were invited to participate, whereas only one person was randomly selected in 'younger' households (households with no person aged 50-plus years). Further, for those who were incapable of completing an interview for reasons of health or cognition, a proxy questionnaire was completed (Biritwum et al., 2013) . Standardized training in all aspects of the interview was provided to all interviewers. The questionnaires were translated into respective local languages, following a translation protocol, and modified to take into account the local context where needed (Minicuci et al., 2014) . The response rate ranged between 92.1% for women and 97.0% for men (Biritwum et al., 2013) .
A request for the Ghana SAGE data was sent to WHO and access was granted after providing necessary information on the study.
Measurements
Three blood pressure (BP) readings were taken from participants during the WHO SAGE data collection. Blood pressure was measured while the respondents were seated and in a relaxed Hypertension awareness, treatment and control in Ghana: A cross-sectional study 6 position; it was collected three times with one minute between each measurement. The average of the three readings was used as a measure of blood pressure and this was measured in mm Hg.
Hypertension prevalence was defined as a prior diagnosis of hypertension or a systolic BP of ≥140, and/or diastolic BP of ≥ 90. Awareness was defined as whether respondents had ever been diagnosed with high blood pressure. Hypertension treatment was defined as the use of medications or other treatments (such as weight loss program or change in eating habits) to manage the condition among those who knew their status. Hypertension control was defined as those treating the condition and who had a systolic blood pressure (SBP) lower than 140 mmHg and diastolic blood pressure (DBP) lower than 90mmHg.
The socio-economic factors examined included: level of education (no education, primary, secondary, and higher); employment status (unemployed or employed). The socio-demographic factors examined were: age (18-49 years, 50-59 years, 60-69 years, 70-79 years, and 80 years and above); marital status (never married, currently married, separated/divorced, widowed); ethnicity (Akan, Ewe, Ga-Adangbe, Gruma and others); religion (no religion, Christianity, Islam, Others), and; place of residence (urban or rural).
Physical activity was measured as the number of days respondents spent doing moderateintensity activities like sports, fitness, or recreational leisure activities. This was re-categorized into two categories namely: less than 3 times a week and 3 or more times a week. We categorized alcohol consumption into nondrinkers, occasional drinkers and regular drinkers based on the patterns of consumption. Those who had never consumed alcohol were "nondrinkers"; those who consumed alcohol in the last 12 month but not in the last 30 days were regarded as "occasional drinkers", and; those who consumed alcohol in the last 30 days were referred to as "regular drinkers". Two questions were used to categorize smoking status. These Hypertension awareness, treatment and control in Ghana: A cross-sectional study 7 included whether the respondents had ever smoked and if they currently smoke. These were recategorized into: nonsmokers, previous smokers and current smokers. We calculated BMI by dividing weight (kg) by height (m 2 ) and we categorized them into underweight (<19kg/m 2 ), normal (19-24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ) and obese (≥30 kg/m 2 ). The chronic diseases controlled for were stroke, angina and diabetes; the question was based on whether participants had ever been diagnosed with any of these conditions. With respect to the number of times respondents received health care or consultation in the last 12 months prior to the survey, the categories were: none, once and two or more times.
Data Analysis
We used mean and standard deviations to describe the continuous variables and percentages to describe categorical variables. Binary logistic regression was used to examine the factors associated with hypertension awareness, treatment and control, controlling for BMI, physical activity, smoking, alcohol consumption, other chronic diseases (stroke, angina and diabetes), and number of health care visits in 12 months. Three models with different outcomes (i.e. awareness, treatment, and control) were given and the analysis was stratified by gender. The model for hypertension control was not presented in this analysis because of insignificant results.
Appropriate sample weights were applied before the data were analyzed with STATA 12. With respect to BMI, more than one-fifth of Ghanaians (29.2%) were overweight or obese.
Results
Background Characteristics
Among women, a higher proportion was overweight or obese (36.2%) compared to men (22.9%). Less than one out of ten (7.9%) engaged in moderate physical activities for three or more days a week. Slightly more than one-tenth (11.0%) were current smokers and the rate was higher among men. About 28.0% were regular drinkers and the rate was also higher among men (40.0%). With regard to chronic diseases, less than one-tenth of the respondents were living with stroke, angina and diabetes (4.0%, 2.9%, and 3.5% respectively). The results showed that about 47.0% did not visit the hospital 12 months prior to the survey, 22.0% visited once and 31.1%
visited for two or more times.
Prevalence, Awareness, Treatment and Control of Hypertension
The prevalence of hypertension in the population was 58.9% and a larger proportion of women (63.9%) had hypertension compared to men (54.2%) ( Table 2) . Also, about 19.0% of the individuals living with hypertension were aware of their hypertension (men=15.3% and women=21.8%); 68% of those who were aware of hypertension were treating the condition. Out of those treating the condition, about12% had control.
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Socio-economic and demographic correlates of hypertension awareness
The socio-economic and demographic factors associated with hypertension awareness are shown in Overall, hypertension awareness increased with increasing level of education. There was no significant difference in hypertension awareness among men with primary education, secondary education and those with no education; however, those with higher level of education were 71% more likely to be aware of their hypertension compared to those with no education (OR=1.71:
CI=1.05-2.77). Among women, hypertension awareness increased with higher level of education.
In addition, those who were employed were 42% less likely to be aware of their hypertension compared to their counterparts who were not working. Those who belonged to the Ewe ethnic group were 57% more likely to be aware of their hypertension than those who were Akan (OR=1.57: CI=1.06-2.32). Christians generally had higher odds of hypertension awareness than those with no religion (OR=2.39: CI=1.20-4.78). With respect to the relationship between ethnicity and hypertension treatment among men, those who were Ga-Adangbe and those who were Gruma had higher odds of hypertension treatment compared to those who were Akan; among women, there was no significant association between ethnicity and hypertension treatment. Further, while those who were Christians had higher odds of hypertension treatment compared to those with no religion (OR=4.86: CI=1.48-15.89), there was no significant difference in hypertension treatment among those with no religion, Muslims, and those in other religion. Generally, respondents who were employed were 38% less likely to treat their hypertension compared to those who were unemployed (OR=0.62: CI=0.47-0.82).
Socio-economic and demographic correlates of hypertension treatment
Among men, employment status did not predict hypertension treatment; however, among women, those who were employed had lower odds of hypertension treatment compared to their counterparts.
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Discussion
Hypertension prevalence
We found a hypertension prevalence of 58.9% among Ghanaians aged 18 years and above; with a higher prevalence among women compared to men. The prevalence of hypertension in our study is higher than rates observed in other African countries with similar age and sex profiles to 
Awareness, treatment and control of hypertension
Our findings showed that about one fifth (18.8%) of those who were hypertensive were aware of their status. The awareness rate in this study is alarmingly low considering that close to 60% of the total sample were hypertensives. In a systematic review of hypertension awareness rates in Africa (Kayima et al, 2013 ), a majority of the studies reported higher awareness rates than the rate observed in this study. For example, similar population-based studies in Cameroon (Dzudie et al., 2012), Tunisia (Romdhane, 2012) and South Africa (Steyn, 2008 ) reported hypertension awareness rates of 37.1%, 38.8% and 54% respectively. However, there are a few studies in Hypertension awareness, treatment and control in Ghana: A cross-sectional study 12 Africa that have slightly lower rates of awareness than the rate reported in our study. For example, studies conducted in Nigeria (a country with a much higher population size than Ghana) (Oladapo et al, 2010) , and Mozambique (a country with an identical population size as Ghana) (Damasceno et al., 2009 ) reported hypertension awareness rates of 14.2% and 14.8%
respectively.
The low awareness rate in our study suggests that there will be a significantly large number of people in Ghana with hypertension who are unaware of their increased risk of hypertension related complications such as stroke and renal failure in the coming years. The low level of awareness could be attributed to the lack of screening opportunities especially among vulnerable groups. Awareness of hypertension to an extent depends on the capacity of the health system to provide diagnostic services to the general population (Pereira et al, 2009 ). This may also be dependent on the importance attached to knowing one's status which is somewhat associated with one's level of education. There is evidence to show that hypertension awareness and treatment is higher among those with education, because they are more aware of the complications or risks associated with the condition (Tedesco et al., 2001 ). Our findings support this assertion; as those with formal education were more likely to be aware of their hypertension status than those with no formal education.
The study's findings also showed that more women than men were aware of their hypertension status. A systematic review by Pereira et al. (2009) showed that many of the studies on hypertension awareness in Africa reported higher awareness rates among women than men. A plausible explanation for our finding is that in Ghana, women utilize healthcare services more than men through maternal and child health programs for example; as a result, they are more likely to be aware of their hypertension status (van de Vijver et al, 2013).
Hypertension awareness, treatment and control in Ghana: A cross-sectional study 13 Also, advancement in age, higher levels of education, living in an urban area, belonging to the Ewe or Gruma ethnic group and being a Christian was associated with a higher likelihood of hypertension awareness. The findings relating to age and place of residence in particular are consistent with the results of a systematic review of hypertension awareness in Africa (Kayima et al., 2013) . These findings draw attention to the importance of pursuing appropriate intervention strategies in order to improve hypertension awareness. These intervention strategies can draw insights from countries that have improved the rate of hypertension awareness over time. For example, in Europe and North America, most of the improved awareness rates observed overtime have been attributed to rigorous education programmes on hypertension after the realization of the increasing morbidity and mortality due to hypertension, and its resultant health and socio-economic impact (Kayima et al., 2013) . Such intervention strategies should also consider the socio-cultural context of Ghanaians especially as ethnicity was found to be associated with hypertension awareness in our study.
Our findings also show that about two-thirds (67.6%) of those who were aware of their hypertension status were treating the condition. The rate of hypertension treatment found in our study is comparable to the rate of 60% found in a similar nationally-representative study in Cameroon (Dzudie A et al., 2012) . It is important to note however that considering the rather low rate of hypertension awareness in this study, the treatment rate of hypertension in our study should be interpreted cautiously. An important dimension of hypertension treatment is the associated cost, which remains a major barrier in Ghana and perhaps in other African countries.
In Ghana, out-of-pocket spending is the main source of treating hypertension and other chronic conditions (de-Graft Aikins e t al., 2014). In the absence of effective strategies to change this, it is likely that there will be further declines in the hypertension treatment rate over time.
Hypertension awareness, treatment and control in Ghana: A cross-sectional study 14 Targeting high risk individuals and groups may be an effective strategy to improve the rate of hypertension treatment (van de Vijver et al., 2013). Our findings showed that individuals at younger ages, and those with no formal education are the most likely groups to not treat hypertension. Additionally, streamlining alternative treatment options as well as improving financial access to health care could be an important strategy for improving the hypertension treatment rate in Ghana.
Also, we found a low rate of hypertension control. About 12% of those who were treating had their hypertension controlled. The hypertension control rate in this study is lower than rates found in national-wide studies in Cameroon (24.6%) (Dzudie A et al., 2012) and South Africa (32%) (Steyn et al, 2008) . The low control rate of hypertension in our study is likely due to nonadherence to pharmacological therapy of hypertension, and recourse to alternative medicines (particularly herbal and Chinese medication). In Ghana, these two factors have been identified as the major barriers to low blood pressure control (Harries et al., 2005) . Also, in Ghana, lifestyle interventions are not routinely provided as part of hypertension management (Bosu, 2010) ; this could further reduce hypertension control. The findings showed that none of the socio-economic and demographic factors were associated with hypertension control. This may probably be due to the small number of respondents with controlled blood pressure.
Conclusion
This paper reports a high burden of hypertension in a nationally representative sample in Ghana. Hypertension awareness, treatment and control in Ghana: A cross-sectional study 15 It has been suggested that to address the rising burden of hypertension in Ghana, the task of uncomplicated hypertension management can be transferred from high level medical professionals (such as specialist doctors) to low tier medical professionals (such as community health nurses). There is evidence to show that well trained Community Health Nurses (CHNs)
have the ability to deliver uncomplicated hypertension care . Adopting this strategy at the national level has some important advantages: ( This study is not without some limitations. While the sample is nationally representative, it is cross-sectional and therefore limited in providing information on a condition that is essentially chronic. In addition, even though the sample cuts across different age groups (18 years and above), there was an over-representation of those who were 50 years and above. This is because while all eligible persons aged 50+ in older households were selected to participate, only one person was randomly selected in younger households (18-49 years) . This may have contributed to the high hypertension prevalence that was reported in this study since hypertension increases with age. The findings should therefore be interpreted with caution. Despite these limitations, this study provides useful insights into the social determinants of health and their implications for hypertension awareness, treatment and control in Ghana.
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